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Definitions 

Blood stream infection 

a. “An infection that cannot be attributed to another infection and meets the following criteria: 

b. Patient has a recognised pathogen cultured from blood culture that is not related to an 

infection at another site. 

c. Patient has at least one of the following signs or symptoms: fever (>38 degrees Celsius), 

chills or hypotension and has at least one of the following: 

i. Common skin contaminant cultured from two or more blood cultures drawn on 

separate occasions. 

ii. Common skin contaminant cultured from at least one blood culture from a 

patient with an intravascular line, and a physician starts antimicrobial therapy. 

iii. Positive blood antigen test.” 

 

Bowel injury 

“Thermal or sharp injury of the bowel.” 

 

Deep vein thrombosis (DVT) 

“New clot or thrombus in the venous system.” 

 

Paralytic ileus  

“Failure to tolerate food or defecate for three or more days after surgery.” 

 

Pneumonia 

“Chest radiograph changes with new or progressive and persistent infiltrates, consolidation or 

cavitation, and at least one of the following: 

a. Fever (> 38 degrees Celsius) and no other cause found 

b. Leucopaenia(white cells < 4000/mm3) or leucocytosis(white cells > 12000/mm3) 

c. Patients more than 70 years old with altered mental state and no other cause found 

 

And at least 2 of the following: 

a. New onset purulent sputum or change in character of sputum, increased secretions or 

increased suctioning requirements 

b. New onset worsening cough, or dyspnoea, or tachypnoea 

c. Rales or bronchial breathing 
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d. Worsening gas exchange (hypoxaemia, increased oxygen requirements or increased 

ventilator demand)” 

 

Post-operative haemorrhage  

“Blood loss in the first 72 hours after surgery requiring a blood transfusion” 

 

Pulmonary embolism 

“A new blood clot or thrombus in the pulmonary arterial system as diagnosed by the appropriate 

diagnostic tests including CT angiography or scintigraphy.” 

 

Surgical complications 

Surgical complications are defined using the definitions from the ‘European Perioperative 

Clinical Outcome definitions: a statement from ESA-ESICM joint taskforce on perioperative 

outcome measures’.(1) 

 

Surgical site sepsis 

a. Superficial 

“Infection involving only the superficial surgical incision which meets the following criteria: 

i. Infection occurring within the first 30 days 

ii. Involving only the skin and subcutaneous tissue 

iii. The patient has at least one of the following: 

 Purulent drainage from the superficial incision 

 Organism isolated on an aseptically obtained culture of fluid or tissue from the 

superficial incision and at least one of the following: pain or tenderness, localized 

swelling, redness, heat, or superficial incision purposefully opened by the surgeon 

and is culture positive or not cultured. 

 Diagnosis of infection by the surgeon or attending physician.” 

 

b. Deep  

“An infection which involves both superficial and deep parts of surgical incision and meets the 

following criteria:  

i. Infection occurring within 30 days after surgery if no surgical implant is left in place 

or within one year if an implant is left in place. 

ii. The infection appears to be related to the surgical procedure and involves the deep 

tissues of the incision 
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iii. The patient has at least one of the following:  

 Purulent drainage from the deep incision but not from the organ or space of the 

surgical site. 

 Deep incision spontaneously dehisces or is deliberately opened by the surgeon and 

is culture positive or no cultures taken whilst the patient has: fever, localised pain or 

tenderness. 

 Abscess formation or evidence of infection involving the deep incision found on 

direct examination, during surgery or on histopathologic or radiologic examination. 

 Diagnosis of deep infection diagnosed by surgeon or attending physician.” 

 

c. Organ space or compartment sepsis 

i. “Organ space or compartment sepsis Infection of any body part excluding skin, fascia 

and muscle layer with the following: 

 Infection must commence within 30 days of the procedure 

 Sepsis appears to be due to surgery 

 It should have: 

o Purulent discharge draining from a drain through a stab wound or surgical site 

o Abscess formation identified clinically, histologically or radiologically 

o Organism identified on culture of fluid in space or compartment collected 

aseptically  

o Infection deemed so by attending surgeon or physician” 

 

Urinary tract infection 

“Positive urine culture of more than 105 colony forming units per millilitre of less than 2 

microorganisms with at least one of the following: fever, urgency, frequency, dysuria, 

suprapubic tenderness, and renal angle tenderness without any other cause found.” 

 

Urinary tract injury 

“Injury to kidney, bladder, ureter and urethra.” 
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Abbreviations  

 

95% CI 95% confidence interval 

ASA American Society of Anaesthesiologist 

ASOS African surgical outcome study 

BMI Body mass index 

CD4 
CI 

Cluster of differentiation 4 
Confidence interval 

CDC 
COPD 
DVT    

Centre for Disease Control  
Chronic airway obstructive disease 
Deep vein thrombosis 
 

ECM 
EUA 
FDP 
FFP 

Electronic content management  
Examination under anaesthesia 
Freeze dried plasma 
Fresh frozen plasma 

GEK Gynaecology Evaluation Clinic 

HAART 
Hb 

Highly active antiretroviral treatment 
Haemoglobin 

HIV 
 

Human immunodeficiency virus  

ICU 
 

Intensive care unit 

I&D 
ISOS 

Incision and drainage 
International Surgical Outcome Study 

Kg Kilogram 

LMIC 
LN 

Low- and middle-income countries 
Lymph node 

MINS 
n 
NS 
OR 
PID 

Myocardial injury after non-cardiac surgery 
Number 
Not significant 
Odds ratio 
Pelvic inflammatory disease 

SASOS South African Surgical Outcomes Study 
 
 

SD Standard deviation 

RR Risk ratio 

TAH 
TBH 
TIA 
TVT 
UTI 

Total abdominal hysterectomy 
Tygerberg Hospital  
Transient ischaemic attack 
Transvaginal tape  
Urinary tract infection 
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WHO World Health Organization  
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Extended background 

 

It is estimated that world-wide, over three hundred million patients have surgical procedures 

per year. Most surgical procedures are performed in high-income countries, and the reported 

post-operative complication rate is close 20% (2) A vast majority of patients do not have access 

to health care, and if surgery is performed, they often have suboptimal care and surveillance for 

complications. Unfortunately, postoperative complications not only increase costs but also 

affect quality of life. 

 

Gynaecological surgical procedures are performed in large numbers across the world daily for 

a myriad of reasons. The most common gynaecological procedure is the hysterectomy. Despite 

being readily performed with much emphasis placed on good surgical technique, it is not 

without morbidity.  

 

Before considering surgical complications relevant to gynaecological surgery alone, it is 

important to understand the context of surgical complications locally and internationally. The 

International Surgical Outcome Study(ISOS) looked at low, middle, and high-income countries 

and compared the surgical outcomes and mortality rates (2) This cohort study involved 44814 

participants and assessed postoperative in-hospital outcomes and mortality rate after elective 

surgical procedures. Post-operative complications occurred in 16.8% of patients, and a 

mortality rate of 2.8% was reported. Middle- and low-income countries had a higher mortality 

rate compared to high-income countries, but there was no statistical significant difference in 

the post-operative complication rates reported. The study had 5674 patients requiring 

gynaecological surgery with a complication rate of 9.8% and 0.1% mortality rate within that 

cohort (2)  

 

The findings of  ISOS became a strong motivator for  the South African Surgical Outcome 

Study (SASOS). This study assessed the mortality rate of non-cardiac surgery in participants 

older than 16 and the need for planned and unplanned critical care admissions. The cohort 

consisted of 3927 patients. The overall mortality rate was 3.1%. Critical care admissions were 

required for 6.4% of patients. Gynaecological surgical procedures accounted for 13.4% of the 

study population and in this cohort, the admission rate to a critical care units occurred in 4% of 

patients. Surprisingly, the larger proportion of patients had unplanned admissions to critical 

care units (3) The study highlighted the need to improve primary care and surveillance to detect 

and treat complications. Furthermore, the referral system should be improved because access 
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to emergency surgery and critical care facilities is likely to decrease deaths related to surgery 

(3) 

 

The investigators of SASOS later conducted the African Surgical Outcome Study (ASOS), 

which represented a landmark trial assessing patient perioperative outcomes and mortality rate 

in Africa. The ASOS was a 7-day prospective cohort study and 11422 patients were recruited. 

The caesarean section was most commonly performed surgery, and overall complication and 

mortality rates were 18.2% and 2.1%, respectively. Despite similar complication rates to ISOS, 

the mortality rate was much higher, and the most common cause of death was infection. 

Gynaecologic surgery accounted for 11.5% of the cohort, and the complication rate was 7.7%, 

with a mortality rate of 2.9%. This study showed that there is a dire need for surgical expertise 

and surveillance in low- and middle-income countries (4)   

 

The data regarding complications associated with specific gynaecological procedures is limited. 

Hysterectomies are one of the most commonly performed surgical procedures in the developed 

world. This procedure is commonly associated with complications, such as bleeding, infection, 

urinary tract injury, bowel injury, and thromboembolism. An Australian study, conducted over 

23 years, assessed the outcomes of hysterectomies for benign indications. Results indicated that 

8.7% of these women had complications, with the most common being haemorrhage or 

transfusion without preceding anaemia, followed by urinary tract complications, including 

injury and urinary tract infection.  This study also showed that women with post-procedural 

complications had a 2.8 day longer stay(5). 

 

Ellessawy et al investigated a risk assigned score and the correlation with complications in 

hysterectomies. The scores were based on factors like previous surgery. The study showed a 

proportionate relationship with higher scores correlated with a higher chance of 

complications(6). The positive association between higher risk assigned scores and the 

probability of complications, demonstrates the importance of risk stratification and may 

improve surgery planning.   

 

With technological advances and the demand for less invasive surgical methods with shorter 

hospital stays, laparoscopic surgery has increased. Initially, the data on complications 

associated with laparoscopic surgery was limited. Later, between 1992 and 1998, a prospective 

observational study was conducted to ascertain the incidence of laparoscopic complications. A 

total of 1033 patients were included, and over 80% underwent advanced laparoscopic 
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procedures. The overall incidence of complications was 3%, with the majority of the 

complications occurring during the insertion of the trocars, more commonly the secondary one. 

Vessel injury and haemorrhage remained the most common complications, accounting for 

almost half of the complications recorded. Urinary tract and bowel injuries occurred less 

commonly, with complication rates of 12.9 and 6.4%, respectively. There was consensus that 

complication rates at laparoscopic surgery was on the rise (7).  

 

Patients with a gynaecological malignancies are at increased risks for complications, including 

thromboembolic events, urinary tract complications including fistula formation, bowel injury, 

haemorrhage, and requiring a blood transfusion(8).  

 

Individual complications are reported in a few studies.  Haemorrhage is one of the three most 

common complications. Surgeons are trained to perform surgery with meticulous attention to 

haemostasis, as there are well-known associations with major blood loss and transfusions  

(9,10). In a study investigating the 30-day mortality and the non-fatal outcomes of a massive 

blood transfusion, the 30-day mortality in those who received a massive blood transfusion was 

17%, and over 50% of patients had non-fatal complications(11). A study conducted in 

Michigan, USA, showed that a blood loss of more than 400mls during a hysterectomy was 

associated with a 2.5 fold increase in the risk of complications. These patients also had a higher 

re-admission rate (3.6%), a reoperation rate of 2.1%, the need for blood transfusion in 2% of 

patients, and 4.9% experienced a hospital stay of longer than four days(12). The implication of 

this on the health care system and patient quality of life is significant. 

 

Urinary tract complications are commonly reported in the literature. These include bladder 

injuries, ureteric injuries, fistula formation, and urinary tract infections. The close anatomical 

relationship between the urinary tract system and the female reproductive system is highlighted 

in gynaecologic surgical procedures. The overall incidence of urinary tract injury is about 1%. 

It is estimated that 82% of ureteric injuries occur during pelvic surgery and 75% of urinary tract 

injuries are associated with gynaecologic surgical procedures(13).  Bladder injury was the most 

common urinary tract injury with an incidence of 0.8%, whereas ureteric injury incidence is 

about 0.3%(14)  Urinary tract infection could lead to increased pain and decreased mobility, 

with vesico-vaginal fistulae being one of the most debilitating complications, often with 

delayed and difficult repair, leading to poor quality of life.  
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Bowel injuries range from serosa tears to complete transections and occurs in both open and 

laparoscopic surgery. The incidence for both surgical approaches ranges between 0.3% and 

0.54%  with injury commonly occurring in open surgery when there are dense adhesions(15). 

In contrast, laparoscopic injury commonly occurs during the manipulation of the bowel or 

through thermal injury. Thermal injury usually goes unnoticed during surgery and has a delayed 

presentation 72 to 96 hours later(16)  

 

 When comparing the rates of surgical site sepsis in gastro-intestinal surgery in low-, middle- 

and high income countries, the literature shows that the incidence of surgical site sepsis is much 

higher in low- and middle- income countries, despite the vast majority of surgery occurring in 

high-income countries (17). Diabetes has been shown to have a significant association with 

surgical site sepsis (17) This risk is amplified when there is poor post-operative glucose control.  

Additionally, in a small study done by Zhang et al, HIV, particularly those with a low CD4 

count, was significantly associated with surgical site sepsis (18)In gynaecologic surgical 

procedures, the incidence of surgical site sepsis is about 2%. Gynaecologic surgical procedures 

are classified as clean-contaminated surgery, due to the polymicrobial microbiome of the vagina 

and its communication with the uterus via the cervical os(19). Other risk factors, including an 

increased body mass index (BMI) and a poor resource setting, predispose this cohort to wound 

sepsis.   An American study suggested that a raised BMI was associated with more wound 

complications like wound sepsis and dehiscence (20) The South African study by Butt et al 

demonstrated similar findings in support of a positive correlation between BMI and wound 

sepsis (21) 

 

Multiple risk factors predispose to the development of thromboembolic events. Prophylaxis is 

important as 75% of deep vein thrombi develop intra-operatively and the other 25% develop 

within 72 hours of surgery (16). It is still one of the leading causes of mortality in the developed 

world, with a mortality rate of about 8-30% if left undiagnosed (22). Surgical procedures for 

benign conditions have an approximate incidence of venous thromboembolism of 0-2% (23) 

The incidence of thromboembolic events is higher in patients with malignancy, and in patients 

older than sixty years old or those have prolonged surgery (23) In the South African context, 

diagnosis and treatment of thromboembolic events bear a large health burden.  Affordable 

anticoagulation require intense monitoring and follow-up. This places a burden on lab services, 

health care facilities and many patients are lost to follow-up. On the contrary, anticoagulation 

not requiring such intense surveillance is inaccessible to the majority of the population due to 
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its high cost. It is thus important to identify those at risk and ensure the appropriate preventative 

measures are in place. 

 

Lastly, it would be assumed that surgeries performed by people of varying skill may influence 

the complication. This assumption was disproven by the VALUE study where the outcomes for 

both specialists and non-specialists were similar(24)Despite specialists being allocated more 

complex surgery, they are often supervising the non-specialist group or are called to assist when 

complications arise. 

 

For safe service delivery, it is important to be aware of complication rates and the associated 

risk factors. With this known, one would be able to adequately triage surgical cases, allocate 

the appropriate level of surgical skill to a case or ensure that adequate supervision is present 

and identify gaps in knowledge and training. Complications are inevitable but having the above 

information may assist in mitigating risk and subsequently decrease complication associated 

costs and disease burden. 
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Publication-ready manuscript 

The following manuscript has been prepared for submission to The South African Journal of 

Obstetrics and Gynaecology. The journal’s aims and scope, as well as author guidelines are 

given in Appendix A.  

Stellenbosch University https://scholar.sun.ac.za



  7

A profile of surgical complications in gynaecology at a teaching hospital in 

South Africa  

 

Full author details 

Tasneem Gallant, Obstetrics and Gynaecology  registrar, Department of Obstetrics and 

Gynaecology, Faculty of Medicine and Health Sciences, Stellenbosch University, South Africa. 

Email: tasneem.gallant@gmail.com ORCID ID: 0000-0002-1965-3648 

Haynes van der Merwe, consultant and senior lecturer, Department of Obstetrics and 

Gynaecology of , Faculty of Health Sciences, Stellenbosch University , South Africa. Email: 

haynes@sun.ac.za ORCID ID: 0000‐0002‐1486‐7030 

 

 

 

Corresponding author 

Dr Haynes van der Merwe  

Address: Department of Obstetrics and Gynaecology , Faculty of Medicine and Health 

Sciences, Stellenbosch University, PO Box 241, Cape Town, South Africa, 8000. 

Tel: 0836559762 

Email: haynes@sun.ac.za   

 

  

Stellenbosch University https://scholar.sun.ac.za



  8

Abstract 

Background and Aim 

Information about current gynaecological surgical practices and patient outcomes is integral to the 

provision of quality gynaecological care. An audit of surgical complications can provide important 

information needed for an assessment of current surgical practices and outcomes. The aim of the study 

was to describe the cohort of patients having gynaecological surgical procedures at Tygerberg Hospital, 

their complication rates and identify associated risk factors. 

 

Method 

We conducted a retrospective review of patients, 18 years and older,  having emergency and elective 

gynaecological surgical procedures between 01 January 2019 and 31 December 2019. Nine hundred and 

seventy patients were included. We summarised categorical data as counts and percentages. We 

performed bivariate and multivariate logistical regression to assess clinical and surgical factors 

associated with complications. We reported odds ratios as a measure of association with the 

corresponding 95% confidence interval. Statistical significance was set at p-value <0.1 and p-value < 

0.05 in the bivariate and multivariate analysis, respectively.  

Results 

Overweight and obese patients accounted for 60% of patients. The most common indications for surgical 

intervention were early pregnancy complications (22.2%), benign gynaecological conditions (23.3%) 

and gynaecological malignancy (19.2%). Total abdominal hysterectomy was the single most common 

procedure performed and accounted for 23.7% of surgical procedures. Intra-operative or post-operative 

complications occurred in 12.7% of patients, while 1.2% sustained both intra-operative and post-

operative complications. The most common complications were infection-related (7.5%) and bowel 

injury (1.8%). Oncological surgery did not increase the likelihood of complications compared to non-

oncological surgery (OR 1.14; CI 0.66-1.97 p-value 0.63). Intra-operative blood loss of more than 500ml 

was associated with an increase in complications. 

Conclusion 

The provision of quality gynaecological care requires information on gynaecological surgical practices 

and patient outcomes. These outcomes should be comparable to both national and international 

standards. The rates of surgical complications at our facility appear to be higher than local and 

international studies, with our main contributors being infective-related complications and bowel 

injuries. The use of on an extended course of prophylactic antibiotics could be considered, as well as 

auditing infection control measures. Those at a higher risk of bowel injury should be identified pre-

operatively and the surgery approached with care. 
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Introduction 

Information about current gynaecological surgical practices and patient outcomes is integral to 

the provision of quality gynaecological care. An audit of surgical complications can provide 

important information needed for an assessment of current surgical practices and outcomes 

(25). This information can be utilised for surgical skill development, the provision of 

information to patients and ultimately improve health care. Surgical complications have been 

shown to increase the cost burden on a health system and decrease the quality of life of patients 

(2). Although studies investigating the surgical outcomes have been conducted, these studies 

either focused on the outcomes of all surgical domains (2–4) or specific procedures and 

outcomes.  

 

The reported complication rate of gynaecological surgery ranges between 7 and 10%  (2,3)  The 

identification of risk factors associated with complications could assist with increased peri-

operative surveillance of high risk patients and facilitate in the prevention and/or early detection 

of complications. In addition to the aforementioned factors, the provision of appropriate peri-

operative care aims to decrease the morbidity associated with surgical complications. The data 

for South African hospitals is limited. In this study, we aimed to describe a cohort of patients 

having gynaecological surgical procedures, their complications and identify potential risk 

factors. 

 

Methods 

Study design 

We conducted a retrospective audit of all women, eighteen years and older, who had emergency 

or elective gynaecological surgical procedures at Tygerberg Hospital, Western Cape, South 

Africa between 01 January 2019 and 31 December 2019. 

 

Study setting 

Tygerberg Hospital (TBH) is one of the teaching hospitals in the Western Cape and is affiliated 

with Stellenbosch University. It serves the Eastern Sub-district of the Cape Metropole and 

serves a heterogeneous population of low- to middle-income status. TBH receives referrals 

from level one and two health care facilities reaching as far as George, Paarl and Worcester.  

Medical practitioners employed in the Gynaecology Department include interns, medical 

officers, registrars, and registered specialists. The service is run on a 24-hour basis, which 
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includes  access to theatre and intensive care units (ICUs). The service includes elective and 

emergency surgery in general gynaecology and subspecialties such as reproductive medicine, 

gynaecological oncology and urogynaecology. 

 

Study population 

We included female patients, eighteen years or older, who presented to Tygerberg Hospital for 

elective or emergency gynaecological surgery during the stipulated period. To be included, the 

patient must have had an anaesthetic administered by an anaesthetist and be admitted for at least 

one night. We excluded all outpatient surgical procedures and primary obstetric procedures. 

Obstetric patients requiring gynaecological surgical intervention more than seven days after 

delivery were included. 

 

Data collection 

All theatre registers were reviewed to identify patients to be included. The folder numbers and 

patient names were used to obtain the patient records from the Electronic Content Management 

(ECM) at TBH. These records were reviewed for study eligibility and included patients were 

allocated individual study numbers to ensure their anonymity. The desired demographic and 

clinical data, and details regarding the surgery, hospital stay, and any readmission due to a 

complication within six weeks of the surgery, were extracted into a pre-designed data dictionary 

on RedCap.  

 

Data analysis 

Statistical analysis was performed using Stata version 17 (College Station, Texas 77845 USA). 

Numerical data was summarised as means (standard deviation, SD). We summarised 

categorical data as counts and percentages. We performed bivariate and multivariate logistical 

regression to assess clinical and surgical factors associated with complications. We reported 

odds ratios as a measure of association with the corresponding 95% confidence interval. 

Statistical significance was set at p-value <0.1 and p-value < 0.05 in the bivariate and 

multivariate analysis, respectively.  

 

Ethical considerations 

Ethics approval was obtained from the Human Research Ethics Committee of the Faculty of 

Medicine and Health Sciences at Stellenbosch University (S19/10/264). We also obtained 
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approval from hospital management to conduct the study at TBH. The study is registered with 

The National Health Research Database. We were granted a waiver of informed consent.  

 

Results 

A total of 1068 patients were identified between 01 January 2019 and 31 December 2019. Nine 

hundred and seventy(n=970) met the inclusion criteria. The mean age of the cohort was 41 years 

(range 18-83; SD 14.866).  

 

Table 1 summarises the clinical characteristics of the cohort. A large percentage of patients 

were either overweight (n=172; 17.7%) or morbidly obese (n=414; 42.7%). Most of the patients 

were non-smokers (n=698, 72%). Three hundred and two patients had one co-morbidity 

(31.1%). Hypertension was the most common comorbidity (n=303; 31.2%), followed by human 

immunodeficiency virus infection(n=145; 14.9%) and diabetes mellitus (n=103; 10.6%). About 

a fifth of patients had more than one co-morbidity (n=224; 23.1%).  

 

Approximately a fifth of patients required surgical intervention for early pregnancy 

complications (n=215; 22.5%) with half of this group having ectopic pregnancies (11.3%). A 

similar proportion of patients had surgery for benign gynaecological conditions (n=226; 

23.3%), the most common being leiomyomas (n=83; 8.6%). One hundred and eighty six 

patients had surgery for gynaecological malignancies and the most common malignancies 

included endometrial cancer (n=52; 5.4%), ovarian cancer ( n= 46; 4.7%) and cervical cancer ( 

n=45, 4.6%) Other indications for surgery included sepsis related conditions (n=70, 7.2%), 

infertility (n=65, 6.7%) and pelvic organ prolapse (n=57, 5.9%).  
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Table 1: Clinical characteristics of patients having gynaecological surgery(n= 970) 

Variable Number of patients (%) 
BMI  

<18 26(2.7) 

18-25 322(33.2) 

>25 586(60.4) 

No BMI recorded 36(3.7) 

Smoking  
Yes 248(25.6) 

No 698(72) 

Smoking status unknown 24(2.4) 

Comorbidities  

HIV 145(14.9) 

Cardiovascular disease 358(36.9) 

Pulmonary conditions 75(7.7) 

Thromboembolic disease 12(1.2) 

Endocrine disorders 126(12.9) 

Other co-morbidities 132(13.6) 

More than 1 co-morbidity 224(23.1) 
Abbreviations: BMI- body mass index, HIV- human immunodeficiency virus 

The surgical and anaesthetic characteristics of the patients are summarised in Table 2. Almost 

half of the patients had previous abdominal surgery (n=411, 45.5%). About two-thirds of the 

patients were classified as American Society of Anaesthesiologist (ASA) 2 (n=624; 64.3%). 

Six hundred and seventy seven patients (69.8%) had elective surgery. Open surgery was the 

most common surgical approach (n=703, 72.4%) and the primary surgeon was a specialist in 

more than half of the cases (58.2%). Total abdominal hysterectomies accounted for 230 (23.7%) 

of all surgical procedures performed. This was closely followed by salpingectomies or 

salpingostomies (n=141, 14.5%) for either ectopic pregnancies or fertility purposes. A total of 

138 (14.2%) patients had an estimated blood loss of more than 500ml.   
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Table 2: Surgical and anaesthetic characteristics patients having gynaecological 
surgery(n=970) 

Variable Number of patients(%) 
Previous abdominal surgery  

Yes 411(45.5) 
No 551(56.8) 
Unknown 8(0.8) 

ASA  

1 210(21.6) 
2 624(64.3) 
3 105(10.8) 
4 2(0.2) 
No ASA status 29(3.0) 

Urgency of surgery  

Elective 677(69.8) 
Emergency 293(30.2) 

Duration of surgery  

<30 minutes 139(14.3) 
30 minutes-2 hours 507(52.3) 
>2 hours 307(31.6) 
No duration noted 17(1.8) 

Surgical approach  

Open 703(72.4) 
Laparoscopic 264(27.2) 
Laparoscopic assisted 3(0.3) 

Primary surgeon  

Specialist 565(58.2) 
Registrar 388(40) 
Intern 2(0.2) 
Primary surgeon not noted 15(1.5) 

Estimated blood loss  

<500ml 814(83.9) 
500-1000ml 89(9.2) 
>1000ml 49(5.0) 
No recorded EBL 18(1.9) 

Abbreviations: ASA- American Society of Anaesthesiology, EBL- Estimated blood loss, 

 

During the study period, 123 (12.7%) surgical procedures were complicated by either intra-

operative or post-operative complications and a further 12 patients (1.2%) had both intra-

operative and post-operative complications (Table 3). Bowel injuries were the most common 

intra-operative complications and occurred in 17 surgical procedures (1.8%). Three patients 

sustained multiple intra-operative complications - two of which were bowel- and urinary tract 

injuries and one bladder injury and uterine perforation. Infective complications were the most 

common post-operative complications, occurring in 73 patients (7.5%). This was closely 

followed by medical complications (n=13; 1.3%) and post-operative haemorrhage (n=10; 

Stellenbosch University https://scholar.sun.ac.za



  14

1.0%). Eleven patients (1.1%) sustained multiple post-operative complications. Two (0.2%) 

patients demised post-operatively. 

Table 3: Intra-operative and post-operative complications(n=177) 

Complications Number of 
occurrences(%) 

Intra-operative complications 
 

Urinary tract injury 12(1.2) 
Bladder 7(0.7) 
Ureteric 3(0.3) 
Urethral 2(0.3) 

Bowel injury 17(1.8) 
Uterine perforation 3(0.3) 
Medical conditions 1(0.1) 

Acute coronary syndrome 1(0.1) 
Multiple intra-operative complications 3(0.3) 
Post-operative complications 

 

Infectious complications 73(7.5) 
Blood stream infection 3(0.3) 
Deep surgical site sepsis 21(2.2) 
Superficial wound sepsis 37(3.8) 
Urinary tract infections 12(1.2) 

Haemorrhage 10(1.0) 
Acute post-operative bleed 5(0.5) 
Wound haematoma 2(0.2) 
Vault haematoma 3(0.3) 

Medical conditions 13(1.3) 
Pneumonia 5(0.5) 
MINS 1(0.1) 
Acute urinary retention 2(0.2) 
Symptomatic anaemia 1(0.1) 
Lateral cutaneous nerve of thigh injury 1(0.1) 
Acute kidney injury 2(0.2) 
Pulmonary oedema 1(0.1) 

Wound dehiscence 6(0.6) 
Bowel related 7(0.7) 

Ileus 5(0.5) 
Bowel obstruction 2(0.2) 

Vesico-vaginal fistula 2(0.2) 
Thrombo-embolic events 6(0.6) 

Pulmonary emboli 6(0.6) 
Multiple  post-operative complications 12(1.2) 
Intraoperative and post-operative complications 12(1.2) 

Abbreviations: MINS- myocardial injury after non-cardiac surgery 
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To assess the association between certain clinical and surgical characteristics and 

complications, a bivariate and multivariate analysis was conducted. The bivariate analysis as 

described in Table 4 showed that having more than one co-morbidity, smoking, morbid obesity, 

previous abdominal surgery and an ASA classification of 2 or more had a higher likelihood of 

complications. However, after a multivariate analysis, only an ASA classification of 3 or more 

and previous abdominal surgery was associated with a higher likelihood of complications.  

Laparoscopic surgery was associated with fewer complications compared to open surgery (OR 

0.39, CI 0.22-0.72; p-value 0.002). Surgery performed by registrars as the primary surgeon, 

compared to specialists were less likely to have complications (OR 0.43, CI 0.21-0.89; p-value 

0.02). Women having emergency surgery were less likely to experience complications 

compared to elective surgery (OR 0.16, CI 0.08-0.33; p-value <0.001). Oncological surgery did 

not increase the likelihood of complications compared to non-oncological surgery (OR 1.14; 

CI 0.66-1.97 p-value 0.63). Intra-operative blood loss of more than 500ml was associated with 

more complications. 
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Table 4: Association between clinical and surgical characteristics and complications 

Risk factors 
Crude 
OR 

p-value 95% CI 
Adjusted 
OR 

p-value 95% CI 

>1 co-morbidity 2.37 <0.001 1.59-3.54 1.30 0.287 0.80-2.12 
Smoking 1.47 0.07 0.97-2.22 1.09 0.72 0.69-1.70 
BMI         

<18 0.91 0.02 0.57-1.39 1.32 0.06  0.96-6.96 
26-30 1.03 0.93 0.59-1.77 1.58  0.07  0.97-2.57 
>30 2.95 0.02 1.21-7.22 2.58  0.06 0.74-2.34 

Previous abdominal surgery 1.48 0.04 1.01-2.17 1.59  0.03   1.04-2.43 
ASA        

2 1.94 0.03 1.07-3.50 1.49  0.21 0.79-2.80 
3 5.43 <0.001 2.73-10.79 2.88  0.01 1.27-6.50 

Laparoscopic surgery 0.18 <0.001 0.14-0.22 0.39 0.002  0.22-0.72 
Primary surgeon        

Specialist 0.53 0.04 0.29-0.96 0.71  0.34 0.36-1.43 
Registrar 0.37 <0.001 0.21-0.65 0.43   0.02  0.21-0.89 

Urgency of surgery        

Elective 0.57 0.02 0.36-0.91 0.78 0.46 0.41-1.51 
Emergency 0.16 <0.001 0.13-0.20 0.16 <0.001 0.08-0.33 

Oncological surgery 2.77 <0.001 1.83-4.17 1.14 0.63  0.66-1.97 
Estimated blood loss   

500-1000ml 2.65 <0.001 1.55-4.54 2.09 0.01 1.16-3.76 
>1000ml 3.10   0.01 1.58-6.06 2.18 0.04 1.04-4.56 

Abbreviations:  ASA- American Association of Anaesthesiology, BMI- body mass index, CI- confidence interval, OR- odds ratio  

Table 5 demonstrates the relationship between two well-known infective risk factors and sepsis. 

HIV and diabetes mellitus both increased the likelihood of complications but this finding was 

not statistically significant in diabetic patients. 

Table 5: Bivariate analysis between co-morbidities and septic complications  

Co-morbidity Crude OR p-value 95% CI 
HIV 2.26 0.008 1.23-4.12 
Diabetes mellitus 1.56 0.24 0.75-3.28 

Abbreviations: HIV- human immunodeficiency virus, CI- confidence interval, OR- odds ratio 

The association between an elevated body mass index and wound complications are 

summarised in table 6. An elevated body mass index is associated with a 60% less likelihood 

of wound dehiscence and a 2 fold increase in superficial wound sepsis. Both these findings were 

however not statistically significant.  
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Table 6: Bivariate analysis between an elevated BMI and wound complications 

Body mass index > 25 Crude OR p-value 95% CI 
Wound dehiscence 0.47 0.265 0.13-1.77 
Superficial surgical site sepsis 1.89 0.121 0.84-4.25 

Abbreviations: BMI- body mass index, CI- confidence interval, OR- odds ratio 

Discussion 

Surgical complications are known to increase the health burden in terms of cost and quality of 

life(2). The aim of this study was to describe the cohort of patients, their complication rates and 

the associations between various characteristics and complications in patients having 

gynaecological surgery at Tygerberg Hospital.  

Internationally, the surgical complication rate across all surgical disciplines was reported to be 

as high as 20% (2). The ISOS reported that gynaecological surgery had a complication rate of 

9.8%, with no difference between high- and middle- or low-income countries. Low- and 

middle-income countries had a higher mortality rate (3.3%) following complications than high-

income countries (2.3%) (2). This finding was supported by the ASOS, where it was found that 

gynaecological surgery in African countries had a complication rate of about 8% and a mortality 

rate of 2.1% (4) Our study found a complication rate of 13.9%, which is significantly higher 

than the international figures. In our study, infective complications were the most common 

contributors to the overall complication rate and this was consistent with findings of ISOS and 

ASOS. Interestingly, our study found a significantly lower  mortality rate of 0.2%. It is difficult 

to compare the numbers as the definitions of complications used in our study differed from the 

ASOS and ISOS and the study designs differed. ISOS only looked at elective surgery in high-, 

middle- and low-income countries. The inclusion criteria for ASOS was similar to our study. 

Nonetheless, a complication rate that is significantly higher than international standards is of 

clinical significance and should prompt further evaluation.  

Intra-operatively, 14% of patients had an estimated blood loss of more than 500ml and this was 

associated with a 2 fold increase in complications. It is known that blood loss above 400ml at 

hysterectomies for benign conditions is associated with prolonged hospital stay, increased 

associated complications and higher re-operation rates (12). Despite the common use of blood 

products, blood transfusions are expensive and may be associated with their own set of 

complications (9,10). Estimated blood loss is subjective and not easily standardised. To 

decrease the morbidity associated with significant blood loss and/or blood transfusions, it would 

be important to optimise pre-operative haemoglobin and use surgical approaches to minimise 

blood loss. 
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Visceral injuries were the most common intra-operative complications. The rate of urinary tract 

injuries in our study was similar to previous studies but there were more bowel injuries. We 

found that 1.8%  of patients sustained a bowel injury, which is almost three times higher than 

the quoted rate in the literature of 0.3-0.5%(15).  Bowel injury, particularly when the diagnosis 

is delayed, is associated with significant post-operative morbidity and a mortality rate of 3.4% 

(15). The majority of bowel injuries are to small bowel (75%) with well-known risk factors 

including  previous abdominal surgery, pelvic infection and extensive adhesions (15). Almost 

half of our study population had previous abdominal surgery and we found a 50% higher 

likelihood of complications in this group. However, we did not investigate the correlation 

between previous abdominal surgery and bowel injury alone, nor did we differentiate between 

large and small bowel injury.  Prevention of visceral injury may not always be possible but the 

recognition of risk factors should prompt a surgical approach with increased care to mitigate 

this risk. Additionally, these patients should have increased peri-operative surveillance to 

identify delayed manifestation of such injuries which would decrease the delay in diagnosis and 

its associated morbidity and mortality. 

Infective complications were the most common and almost 80% of these were due to surgical 

site infection.  Two known risk factors were explored, namely co-existing HIV and diabetes 

mellitus, both of which are immune suppressive conditions that are associated with sepsis 

(18,26). HIV, particularly those with lower CD4 counts, tend to have higher rates of surgical 

site sepsis (18). Interestingly, the proportion of HIV infected individuals was higher in our study 

than ASOS (14.9% vs 11%). The relationship between infective complications and HIV 

infection was not explored by the authors of ASOS but our study found that individuals with 

HIV infection were more likely to have infective complications. An increase of about 50% in 

infective complications in those with diabetes mellitus, despite not being statistically 

significant,  implies that both diabetes and HIV should be regarded as risk factors requiring 

ongoing surveillance for infective complications.  

Thromboembolic events are a leading cause of death in the developed world (27). A systematic 

review in 2011 by Rahn et al found that 0-2% of surgical procedures for benign gynaecological 

procedures were complicated  by venous thromboembolism (23). Other risk factors like surgery 

for gynaecological malignancy and being elderly significantly increased the rate of venous 

thromboembolism (23). Our study found that 0.6% of patients had thromboembolic events 

following gynaecological surgical procedures. This is consistent with the findings by Rahn et 

al but our study did not investigate the association between age or gynaecological malignancy 

and thromboembolic events.  
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Two patients demised post-operatively. The first patient had complicated oncologic surgery for 

ovarian cancer with severe intra-operative haemorrhage and a massive blood transfusion. She 

was admitted to ICU post-operatively, subsequently deteriorated and had a relook laparotomy 

for possible ongoing haemorrhage, which was excluded.  She improved post-operatively but 

had a sudden cardiac arrest after extubation, with an unsuccessful resuscitation effort. The 

second patient was morbidly obese with diabetes mellitus and asthma.  She developed a 

pulmonary embolism and puerperal sepsis following a caesarean section. She required a 

laparotomy due to intra-abdominal sepsis . At laparotomy, multiple bowel injuries and four 

quadrant sepsis was diagnosed, a hysterectomy and bowel resection was done. Post-operatively 

she deteriorated with worsening multi-organ dysfunction and demised in ICU. 

Interestingly, morbid obesity, once adjusted for other factors, increased the risk of 

complications by close to 50% but this finding was not statistically significant. An American 

study reported that an increased body mass index was associated with certain complications 

like wound dehiscence and wound sepsis but had minimal association with other complications 

like thromboembolism (20) This finding was consistent with a local study in 2012 where the 

outcomes of hysterectomies for benign conditions at a public facility was investigated. This 

study demonstrated a 5-fold increase in wound sepsis in women with an increased body mass 

index(21). Even though our findings between elevated BMI and wound complications were not 

statistically significant, a 90%  increased risk of wound sepsis in those who were overweight or 

obese, is of clinical significance. Thus, morbid obesity should still be viewed as a significant 

risk factor for complications as nearly half of our patient population fall into this category.  

Most surgical procedures were performed by specialists but more complications also occurred 

in this group. This differs from the findings in the VALUE-study where the complication rate 

in hysterectomies for benign indications had similar outcomes in both the specialist and non-

specialist groups (24) The difference we found in this study may be due to specialists 

performing more challenging surgical procedures. Additionally, a variety of surgical 

procedures, not only hysterectomies were performed. 

Lastly, oncological surgery, which accounted for a fifth of surgical procedures was not 

associated  with a higher likelihood of complications. This is in keeping with the findings of 

the study by Butt et al (21) Oncological surgery is perceived to be more complex surgery and 

therefore the findings were surprising. 

Our study was not without limitations. It was a retrospective study and was therefore dependent 

on the record keeping of others and the ability of the investigator to interpret the records. The 
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six week follow-up period was allocated to allow for delayed complications to be included.  

There is a possibility that patients may not have followed up at Tygerberg which might have 

led to under-reporting. A prospective study with similar outcome and the use of a database 

could be considered in the future.  

Conclusion 

The delivery of quality gynaecological care requires information about current gynaecological 

surgical  practices and patient outcomes. These outcomes should be comparable to both national 

and international standards. The rate of surgical complications at our facility appear to be higher 

than that reported in both national and international studies. Infective complications were the 

main contributors, which might be attributed a higher rate of HIV infection rate in our study 

population. The use of an extended course of prophylactic antibiotics in those at risk of  

infective complications should be explored in the future. Additionally, auditing of intra- and 

post-operative infection prevention and control measures should also be considered. Those at a 

higher risk of bowel injury should be identified pre-operatively and the surgery approached 

with care. Surgical awareness and increased peri-operative surveillance may not eliminate 

visceral injury but it may decrease the associated morbidity, especially with delayed 

presentations.  
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We wish you the best as you conduct your research.

For standard HREC forms and instructions, please visit: Forms and Instructions on our HREC
website https://applyethics.sun.ac.za/ProjectView/Index/12998  

If you have any questions or need further assistance, please contact the HREC office at 021 938 9657.

  

Yours sincerely,

Mrs. Melody Shana 

Coordinator

HREC1

National Health Research Ethics Council (NHREC) Registration Number:

REC-130408-012 (HREC1)REC-230208-010 (HREC2)

Page 1 of 2

Stellenbosch University https://scholar.sun.ac.za



  36

 

Appendix C – RedCap data collection tools 
 

 

Stellenbosch University https://scholar.sun.ac.za



  37

 

 

Stellenbosch University https://scholar.sun.ac.za



  38

 

  

Stellenbosch University https://scholar.sun.ac.za



  39

Appendix D: Data dictionary 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Stellenbosch University https://scholar.sun.ac.za



  40

Appendix E: Comprehensive tables 
Table 1: Clinical characteristics of patients having gynaecological surgery 
(n=970) 

Variable Number of patients (%) 
BMI  
<18 26(2.7) 

18-25 322(33.2) 

>25 586(60.4) 

No BMI recorded 36(3.7) 

Smoking  
Yes 248(25.6) 

No 698(72) 

Smoking status unknown 24(2.4) 

Comorbidities  

HIV 145(14.9) 

Cardiovascular disease 358(36.9) 

hypertension 303(31.2) 

congestive cardiac failure 9(0.9) 

ischaemic heart disease 20(2.1) 

previous stroke or TIA 12(1.2) 

dysrhythmias 5(0.5) 

valve lesions 5(0.5) 

peripheral vascular disease 2(0.2) 

congenital heart disease 2(0.2) 

Pulmonary conditions 75(7.7) 

COPD 25(2.6) 

asthma 39(4.0) 

tuberculosis 9(0.9) 

structural lung disease 2(0.2) 

Thromboembolic disease 12(1.2) 

DVT 5(0.5) 

previous DVT 2(0.2) 

pulmonary embolism 4(0.4) 

thrombophilia 1(0.1) 

Endocrine disorders 126(12.9) 

diabetes mellitus 103(10.6) 

hyperthyroidism 5(0.5) 

hypothyroidism 18(1.9) 

Other comorbidities 132(13.6) 

Nil comorbidities 444(45.8) 

More than 1 comorbidity 224(23.1) 
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Primary gynaecological diagnosis  

Gynaecological oncology 186(19.2) 

cervix cancer 45(4.6) 

endometrial cancer 52(5.4) 

fallopian tube cancer 2(0.2) 

Leiomyosarcoma/sarcoma 6(0.6) 

malignant melanoma 1(0.1) 

ovarian cancer 46(4.7) 

vulva cancer 31(3.2) 

vaginal cancer 2(2.2) 

Early pregnancy complications 215(22.2) 

ectopic pregnancy 110(11.3) 

miscarriage 86(8.9) 

extra-uterine pregnancy 2(0.2) 

gestational trophoblastic disease 17(1.7) 

Benign gynaecological conditions 226(23.3) 

adenomyosis 11(1.1) 

abnormal uterine bleeding 53(5.5) 

condylomata  7(0.7) 

ovarian cysts and complications 65(6.7) 

leiomyoma 83(8.6) 

premalignant conditions 7(0.7) 

Sepsis related conditions 70(7.2) 

PID 13(1.3) 

puerperal sepsis 14(1.4) 

wound sepsis 30(3.1) 

necrotizing fasciitis 2(0.2) 

abscess 11(1.1) 
Reproductive medicine and chronic 
pelvic pain 

159(16.4) 

endometriosis 56(5.7) 

infertility 65(6.7) 

chronic pelvic pain 20(2.1) 

contraception related procedures  18(1.9) 

Urogynaecology 114(11.8) 

pelvic organ prolapse 57(5.9) 

perineal trauma  8(0.8) 
urinary incontinence and 
recurrent UTIs 

38(3.9) 

fistulae 11(1.1) 
Abbreviations: BMI- Body mass index, COPD- chronic obstructive pulmonary disease, DVT- deep vein thrombosis, HIV- human immunodeficiency 
virus, n-number, PID- pelvic inflammatory disease, TIA- transient ischaemic attack, UTI- urinary tract infection 
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Table 2: Surgical and anaesthetic characteristics patients having gynaecological 
surgery(n=970) 

Variable Number of patients(%) 
Previous abdominal surgery  
yes 411(45.5) 
no 551(56.8) 
unknown 8(0.8) 
ASA  

1 210(21.6) 
2 624(64.3) 
3 105(10.8) 
4 2(0.2) 
No ASA status 29(3.0) 
Urgency of surgery  

elective 677(69.8) 
emergency 293(30.2) 
Duration of surgery  

<30 minutes 139(14.3) 
30 minutes-2 hours 507(52.3) 
>2 hours 307(31.6) 
No duration noted 17(1.8) 
Surgical approach  

open 703(72.4) 
laparoscopic 264(27.2) 
laparoscopic assisted 3(0.3) 
Primary surgeon  

specialist 565(58.2) 
registrar 388(40) 
intern 2(0.2) 
primary surgeon not noted 15(1.5) 
Surgery  

Starting haemoglobin  

<8 70(7.2) 
8-10 193(20) 
>10 691(71.2) 
No starting Hb known 16(1.6) 
Surgery  
adnexectomy/cystectomy 55(5.7) 
Bricker’s or loop colostomy 2(0.2) 
cauterization of warts 3(0.3) 
cone biopsy 7(0.7) 
contraceptive related procedures 17(1.8) 
debulking surgery 7(0.7) 
diagnostic laparoscopy 30(3.1) 
endometriosis surgery 44(4.5) 
evacuation of uterus 97(10) 
EUA +/- biopsy 12(1.2) 
exploratory laparotomy, relook 
laparotomy, wound debridement +/- 
secondary closure 

61(6.3) 
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fistula surgery 7(0.7) 
hysteroscopy and hysteroscopic 
related procedures 

9(0.9) 

I&D of abscess +/-marsupialization 11(1.1) 
myomectomy 55(5.7) 
ovarian drilling 1(0.1) 
perineal repair 9(0.9) 
prolapse surgery 40(4.1) 
radical hysterectomy +/- pelvic 
lymph node dissection 

17(1.8) 

radical vulvectomy or wide local 
excision +/- lymph node dissection 

34(3.5) 

Salpingectomy or salpingostomy 141(14.5) 
total abdominal hysterectomy +/- 
bilateral salpingoophorectomy +/- 
lymph node dissection +/- 
omentectomy or omental biopsy 

230(23.7) 

total laparoscopic hysterectomy +/- 
bilateral salpingoophorectomy +/- 
lymph node dissection 

14(1.4) 

trachelectomy or vaginectomy 2(0.2) 
urinary incontinence surgery 32(3.3) 
vaginal hysterectomy 33(3.4) 
Starting haemoglobin  
<8 70(7.2) 
8-10 193(20) 
>10 691(71.2) 
No starting Hb known 16(1.6) 
Estimated blood loss  
<500ml 814(83.9) 
500-1000ml 89(9.2) 
>1000ml 49(5.1) 
No recorded EBL 18(1.9) 
Blood transfusion  
Yes 171(17.6) 
No 799(82.4) 
Blood products transfused  
<5 packed cells 159(16.4) 
>5 packed cells 11(1.1) 
FDPs or FFPs 34(3.5) 
cryoprecipitate 5(0.5) 
platelets 3(0.3) 

Abbreviations: ASA- American Society of Anaesthesiology, EBL- Estimated blood loss, EUA- examination under anaesthesia, FDP- Freeze dried 
plasma, FFP- fresh frozen plasma, Hb- Haemoglobin, I&D- incision and drainage, TAH- Total Abdominal Hysterectomy, TVT- transvaginal tape 
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